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ABSTRACT
The r e l a t i o n s h i p of r e s p i r a t i o n t o photosynthesis i n barley sezdling leaves and the algae, Chlorellg and Sgenedesm~s, has been i n v e s t igated using radioactive carbon dioxide nnd t h e techniques of paper chromatography and radiomtography.
The p l a n t s a r e allowed t o photosynthesize normally f o r t h i r t y seconds in c1h2 a f t e r which they a r e allowed t o respire in a i r or helium in t h e l i g h t o r d~rk.
Respirntion of photosynthetic intermedictes a s evidenced by t h e appearance 3f labeled glutomic, i s o c i t r i c , fumaric and succinic acids i s slower i n the l i g h t than in t h e derk.
L~b e l e d glycolic acid i s observed i n barley and algae. It d i sappears rapidly i n the dmk and i s rnainteined and increased in quantity i n the l i g h t i n C02-free a i r ,
*
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Radiograms of a l g a l end barley e x t r a c t s i n which the cU was reduced in the d.?rk by preilluminated p l a n t s show the same compounds as produced i n normal photosynthesis, This includes a considerable amount of sucrose.
For publica-cion i n nNaturetl. -( 2 ) A,k. Bcnson, hi, Calvin tt d. Chapter 1 9 , " P h o t o s p t h c s i s i n P l a n t s t f , Iowa S t n t c C o l l~g c P r t s s , (1949). --6- following i l l u m i n c t i o n i n t h e absence of carbon dioxide w~s indeed the process of cerhon dioxide reduction taking place i n photosynthesis.
Nevertheless, k i n e t i c arguments involving unknown chemicel r e a c t i o n s being what thsy are, i t mas s t i l l conceiveably possible t h a t t h i s enhanced dark f i x a t i o n was due only t o t h e r e v e r s i b i l i t y of the r e s p i r a t o r y and f e r m e n t~t i v e decarboxylntions. The photosynthesis occurring during prei l l u m i n~t i o n presumably reduced t h e carbon dioxide p a r t i a l pressure by r e a c t i o n s ns y e t unknown thus s h i f t i n g the fermentative and r e s p i r a t o r y r e a c t i o n e q u i l i b r i a i n the d i r e c t i o n of decnrboxylation. Upon the i n t r oduction of cnrbon dioxide i n the derk, t h e e q u i l i b r i a a r e s h i f t e d i n t h e opposite d i r e c t i o n thus giving t h e enhanced f i x a t i o n b u t by processes presumed t o be q u i t e d i f f e r e n t from those taking place i n t h e l i g h t .
(~i g u r e 1.) If t h i s be t h e case then t h e products formed i n d w k f i x a t i o n of carbon dioxide should bs t h e sPme following prcilluminntion i n t h e absence of -7-
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carbon dioxide a s they a r e following a dsrk s a t u r a t i o n with carbon dioxide, and q u i t e d i f f e r e n t from those formed i n the l i g h t . I f t h e preilluminoted dark f i x a t i o n were the same process t h a t takes place i n ordinary photosynthesis, the products formed sahould be t h e same n s thoss found i n an equiv a l e n t period i n t h e l i g h t and d i f f e r e n t from those formed i n the dark with- All treatments subsequent t o photosynthesis were done i n C02-free a i r unl e s s specified as i n He. (4) and of t h e comparative biochemistry of c e r t a i n b a c t e r i a . ( 5 ) The continued c~r b o n dioxide absorption i n t h e d w k immedintely following a strong i l l u m i n n t i o n (6,7) c o n s t i t u t e s t h e d i r e c t observation of t h e effect.
I n these experiments l e s s than 5% of the t o t a l r a d i o a c t i v i t y fixed was
It i s o f i n t e r e s t t o n o t e t k a t the successful separation of t h e photochemical apparatus f o r t h e s p l i t t i n g of w~t e r rnd the evolution of oxygen (8) under all t h r e e circumstmces. It i s thus ~p p a r e n t t h a t some compounds a r e involved a s i n t e r m e d i~t e s i n both t h e photosynthetic and t h e r e s p i r et o r y cycles, Whether t h e common r e s e r v o i r s of t h e two c y c l e s a r e i d e n t i c a l o r a r e p h y s i c a l l y sepnrate i n t h e orpnnism remains t o be determined.
--- -( 7 ) R. Emvrson and C.M. Lewis, Am. J. Botany, 28, 789, (194.1) .
( 8 ) R. ~j.11, Natare, l . J J , 881 (1937).
R. Hill and B. Scnrisbrick, Nature, a, 61, (1940) .
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A number of experiments have been done i n an attempt t o d e t e rmine something about t h e r e l a t i o n s h i p between t h e photosynthetic and r e sp i r a t o r y paths. A simple dssign f o r such an experiment would be t o i n t r oduce t h e l a b e l i n t o some of the photosynthetic intermedintes by a s h o r t period of photosynthesis i n r a d i o a c t i v e c-rbon dioxide (9) and follow t h i s by a s u i t a b l e period of r e s p i r n t i o n i n e i t h e r dark o r l i g h t , The r e s u l t of such an experiment on algae i s shown i n Figure 2 . One e f f e c t i s i mmediately apparent. I n those cases i n which t h e algae have not been given a dark period e i t h e r during o r a f t e r exposure t o C * O~ t h e r e i s l i t t l e o r Table I ) . If t h e d m k period i s aerobic t h e amounts of t h e s e compounds which appenr r r e somewhnt l a r g e r thon under anaerobic condit2ons. It i s thus c l e a r t h a t t h e l i g h t not only i n i t i a t e s a s e r i e s of r e a c t i o n s c o n s t i t a t i n g t h e photosynthetic reduction of cmbon dioxide but a l s o i n some way i n h i b i t s c e r t a i n o t h c r r e a c t i o n s . hlthouph t h e n r t u r e of t h e i n h i b i t i o n i s a s y ,~t unknown, i t i s c l e a r t h a t l i g h t -- 
